Visual thalamocortical projections in normal and enucleated rats: HRP and fluorescent dye studies.
Visual thalamocortical projections of neonatally enucleated and control rats were studied after tracer injections into the striate and peristriate areas of adult pigmented rats. The distribution of retrogradely labeled neurons in the visual thalamic nuclei was mapped after (a) small localized injections of horseradish peroxidase into either area 17, 18, or 18a and (b) simultaneous injections of three different retrograde tracers (fast blue, HRP, and diamidino yellow) into the anterior, medial, and posterior regions of area 17. It was shown in both normal and neonatally enucleated rats, that the dorsal lateral geniculate nucleus projects to the striate cortex (area 17), whereas the laterodorsal thalamic nucleus of the lateral thalamus projects to the medial peristriate area 18, and the lateral posterior thalamic nucleus has a projection to the lateral peristriate area 18a. Additionally, both extrageniculate visual thalamic nuclei project to area 17. Neurons in the dorsoanterior region of the dorsal lateral geniculate nucleus project to the posterior part of area 17, while neurons in the ventroposterior region of the nucleus send their axons to the anterior part of area 17. A similarly inverted projection of anterior and posterior divisions of the lateral posterior thalamic nucleus to visual area 18a was detected. In enucleated rats, the general topography of the projections from the thalamic neurons to the striate and peristriate cortices was indistinguishable from that in the controls. Nonetheless, there was noticeable shrinkage of the dorsal lateral geniculate nucleus and lateral thalamus and a significant decrease in the size of the somata of projecting neurons. Mean somal area of the HRP-labeled neurons in the dorsal lateral geniculate nucleus of enucleated rats was reduced by 19.0% and the mean maximum cell diameter by 14.3% compared with controls.